The analysis of X-ray reflections allows for the determination of the grain dimension in the direction of the bisector of the incident and scattered radiation. It is shown that correct results will be obtained only as long as the grain dimensions perpendicular to this direction are sufficiently large. The possible errors are estimated. The conditions for the determination of the shape anisotropy are discussed.
Introduction
X-ray diffraction patterns contain information about the spatial periodicity and the type of the scattering atoms, as well as about any deviation from the ideal periodicity. The methods applied to deduce and to specify this information increase in expense and subtlety as the number of details in question is increased. Hence, for the intensity of the scattered radiation an expression excluding or neglecting some influences a priori, is very often deduced with respect to a special diffraction problem. Simplicity, however, is mostly paid for by a lack of knowledge about the range of validity, and sometimes a simple model is easily overstressed. It is, therefore, more useful to perform the simplification under control, i.e. to use an intensity expression of high generality and to neglect some specific influences in this formula a posteriori.
Moreover, such a strategy is well fitted to the estimation of the errors caused by specific approximations. In a previous paper [1] a general expression for the intensity of X-radiation scattered by an assembly of randomly oriented crystals has been established. This expression describes the diffraction profile over the whole range of diffraction angles and includes the contribution of particle size, varations of type and dimensions of the lattice, anisotropy in crystal orientation and shape, absorption of the radiation within the sample as well as instrumental effects. Its most general form is 1 oo oo
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(1) The usual correspondence between particular influences and single terms in the intensity formula has not been lost. However, their connection by a convolution, approximately valid for a small range of angles, had to be replaced by a more general integral equation of the Fredliolm type. Although (1) is not very handy from the practical aspect, its advantage is quite obvious: Suitable formulations, which deal with special experimental conditions (e.g. negligible instrumental line broadening, large crystallites etc.), can be deduced from (1) by simply replacing the term to be neglected by the Dirac dfunction. Here w r e wish to demonstrate the influence of the shape of the coherently scattering particles on the diffraction profile. As is known, small particles give rise to a broadening of the Bragg-reflections. The commonly performed analysis of the line breadth [2, 3] is based on an approximation where the scatterer is assumed to be an assembly of independently diffracting columns of elementary cells aligned in direction of the bisector of the incident and scattered beam. This approximation is valid only as long as the real scattering unit, i.e. the grain, does not consist of only a few r such columns. In many cases this requirement is fulfilled. However, if samples of extremely needle or disc shaped grains are examined one has to expect incorrect results from line breadth analysis. An estimation of the possible errors will be given in the following.
Simplifications
We consider a polyrcrystalline sample with grains consisting of uniform elementary cells. The instrumental function B (x) should cause a negligible line broadening, compared with the diffraction line breadth given by the size effect. Like-wise the spectral distribution of the radiation is neglected: These assumptions are accounted for in (1) by
We confine the further treatment to a reflection (0, 0, I) in a cubic lattice. The grains are considered as orthogonal prisms, each of dimensions (M\a\, M2a2, i¥3a3).
The range of integration may be limited to the small regions around the lattice points in the reciprocal space where the functions IM differ significantly from zero. In a polycrystalline sample the reflection of type (0,0,1) is given by the contribution of the 6 lattice points corresponding to all permutations pn of the triples (0, 0, ± Z).
Hence the integral may be WTitten as a sum of integrals over six regions:
i=l where x is the vector (xi, x2, x3) .
If the regions A Vn are not too large, i.e. the coherently scattering particles are not too small, then the sphere | x | = const may be replaced by the tangential plane xi = const [2] in the respective lattice point. The index i( = 1, 2, 3) depends upon the lattice point under consideration. Each of the six integrals is split into
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We wish to emphasise that the texture function W describes the probability of the orientation of only one special type of lattice vector, e.g. 
Estimation of Errors
The error in We finally wish to demonstrate this influence by two examples:
For M = 100, M$ = 10 (column-shaped grains) and 1=1 the relative error is about 25%.
However, such extremely anisotropic grains appear to be rare. In most applications the ratio of grain diameters is very much smaller than Mi: M3 = 10, hence the error induced is about some percent.
For small cube shaped grains (e.g. M\ = Ms = 10) the error is =0.5%, and therefore may be neglected.
